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Abstract: The purpose of this study is to apply the conceptual framework of the theory of planned
behavior (TPB) to explain the consumption of sustainable produced fish in Sweden. We seek to
understand the moderating role of food product involvement and environmental awareness as
extensions of traditional constructs such as attitudes, social norms, and perceived behavioral control.
The data were derived from a representative sample of 1974 Swedish consumers. Structural equation
modeling was applied to test the relationships between constructs and evaluate the reliability and
the validity of the constructs. Attitudes had a significantly positive effect on intention to consume
fish in general and sustainably produced fish in particular. Social norms had significantly positive
effect on intention to consume fish in general, but no effect on intention to consume sustainably
produced fish. Behavioral control had no effect on behavioral intention. Interestingly, involvement
negatively moderated the effect of attitudes on both intention to consume more fish and to consume
more sustainably produced fish. Environmental awareness also negatively moderated the effect
of attitudes on intention to consume more sustainably produced fish. It seems that attempts to
create food product involvement and environmental awareness among consumers may have the
opposite effect—a boomerang effect—than what conventional wisdom and much of the research on
fish consumption indicates. Theoretical and practical implications of the findings are discussed.
Keywords: fish consumption; sustainability; attitudes; social norms; food product involvement;
environmental awareness; Sweden
1. Introduction
Fish aquaculture is one CO2-efficient way to cater to the global increased demand for
protein [1,2]. Aleksandrowicz et al. [3] estimate that land use and greenhouse gas emissions
from food production can be reduced by 70% and fresh water use by 50% if current Western
diets are based increasingly on fish and seafood instead of meat. Thus, if fish production
adheres to existing sustainability standards, such as those proposed by the Aquaculture
Stewardship Council (ASC), the negative environmental impacts may be further reduced.
Demand-driven levers are one potential force toward increased global fish consumption
and thus more sustainable living [4–6].
Understanding the drivers (i.e., antecedents) of consumer behavior in terms of at-
titudes and preferences, as well as factors moderating their relationship with consumer
behavior, is a prerequisite if the aim is to foster more sustainable behavior [7]. Therefore,
the purpose of this study was to contribute concerning insights on drivers of consumer
behavior in regards to sustainable fish consumption in Sweden through using the theory of
planned behavior (TPB) conceptual framework. A version of the TPB framework including
attitudes, perceived behavioral control, and social norms are extended by incorporating
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food product involvement and environmental awareness as moderators of the relation-
ship between attitudes and intentions to consume fish in general and more sustainable
fish especially.
The theory of planned behavior (TPB) is one of the most widely used theories to predict
behavioral intentions in the domains of organic food consumption [8–10], seafood and fish
consumption [11–15], and pro-environmental behavior [16–20]. This study contributes by
extending the TPB framework to include two moderators: food product involvement and
environmental awareness.
Consumers’ interest (i.e., involvement) in an activity or a product is pointed out as
one central aspect for understanding consumption [21,22]. However, little research has
focused on product involvement and fish consumption [23,24]. Verbeke and Vackier [23]
used the concept of involvement related to health and found an indirect effect from health
involvement through attitudes toward the intention of eating fish. Involvement is suggested
as a moderator in the TPB framework in the context of fish consumption [25]. However, how
involvement can contribute to theoretical and practical insights to stimulate sustainable
consumer demand of fish, leveraging demand-driven green development, is underexplored.
Therefore, Carlucci [26] suggests that consumer involvement is an area that should be
investigated more in-depth.
Environmental awareness in relation to fish consumption is another construct gaining
attention. Preferences in regard to eco-labeled food and packaging techniques may help
explain variations in fish consumption [26], especially for consumers driven by environ-
mental consciousness. Eco-labels are a strategy and decision criterion used to activate
purchasing behavior among environmentally conscious consumers. Mauracher et al. [27],
for example, found that 55% of their sample were willing to pay a price premium for
organic fish. How environmental awareness can contribute to theoretical and practical
insights to stimulate sustainable consumer demand of fish, leveraging demand-driven
green development, is also underexplored. Therefore, this study included environmental
awareness as a moderator in the TPB framework.
The main contributions of this study are reflected in two aspects. First, we explored
the moderating effects of food product involvement and environmental awareness in the
TBP framework to explain consumption intention toward general fish consumption and
sustainable fish consumption in particular. Second, this study was carried out in Sweden,
a developed country sometimes referred to as a forerunner in sustainable consumption
and environmentalism [28]. Swedes, to a large extent, are convinced that changing con-
sumer behavior is necessary to cope with global environmental problems. The Swedish
Environmental Protection Agency states that 89% of Swedes think of themselves as climate-
conscious, and most Swedes have taken measures to reduce their climate impact. Therefore,
it is of particular interest to study Swedish consumers, being ahead of many other groups
of consumers in environmental attitudes and behaviors, to explore important factors to con-
sider in supporting green marketers as they formulate strategies to promote sustainability.
The remainder of the study is arranged as follows. Section 2 provides an overview of
the theoretical background. Section 3 presents the research methods and measurements.
Section 4 explains the results from the data collected. Sections 5 and 6 elaborate on the
main discussions from the findings and draw conclusions.
2. Conceptual Model and Hypotheses Development
The theory of planned behavior (TPB) is one of the most widely researched models
for predicting behavioral intentions by social psychologists [29–32]. In the domains of food
consumption and pro-environmental behavior, the TPB is used as an important theoretical
basis to understand consumers’ environmentally friendly behavior [7,16,17,19,20,33,34].
Within consumer behavior research, behavioral intentions are an accepted predictor of
actual behaviors [35–38] and frequently used as a proxy for consumer behavior [34,37].
Behavioral intentions are determined by a person’s attitudes toward a product and by the
norms affecting that person [35,38]. Attitudes and norms may not always be sufficient to
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predict behavioral intentions [36,39], which has been confirmed by Conner et al. [37,40],
who found control mechanisms to have an effect on behavioral intentions in the context of
healthy diets, for example. The existence of control or regulatory mechanisms suggests
that consumption may not always be under volitional control.
2.1. Attitudes
Attitudes are used as a proxy of an overall evaluation of a product and reflect the
extent to which a person evaluates a product (e.g., fish) to be favorable or unfavorable.
In this study, attitudes are used as a proxy of an overall evaluation of fish (including
sensory perceptions) and refer to the degree to which individuals judge products to be
positive or negative. The more positive consumer attitudes are toward fish, the more likely
people will consume it [14,15,23,24,41]. Because most studies using attitudes as a predictor
within the TPB framework aim to predict behavioral intentions as a proxy for consumer
behavior [14,23,38], we propose the following hypothesis:
Hypothesis 1 (H1). Attitudes toward eating fish are positively associated with intention to
(a) consume more fish in general and (b) consume more sustainably produced fish.
2.2. Social Norms
Individuals’ perception about a particular behavior, influenced by the judgment of
significant others (e.g., family, friends), is labeled social norms (SN) in the TPB framework.
Most often, people want to adhere to existing social norms, which are perceived by indi-
viduals as social pressure or expectations [39,42]. SN are generally supposed to capture an
individual’s perception regarding how important others in his or her social environment
wish or expect him or her to behave [39,42]. An individual’s family is usually regarded
as the most important social group to influence consumption behavior. Therefore, this
study frames the norm construct in relation to family members’ and friends’ expectations
and pressure to perform particular consumption behavior. We argue that the stronger the
norms are that individuals perceive, the more likely it is that a particular behavior will
occur. Hence, we hypothesize:
Hypothesis 2 (H2). Social norms are positively associated with intention to (a) consume more fish
in general and (b) consume more sustainably produced fish.
2.3. Perceived Behavioral Control
Perceived behavioral control (PBC) refers to the perceived ease of performing a be-
havior and is determined by resources and opportunities. PBC stipulates that people in
consumption contexts may not always choose freely, but they are bound to contextual
limitations, which shape their choices [37,39,40]. Developing perceived behavioral control
prior to generating intention is essential. Olsen [40] pointed out that the most important
control factors that influence consumers’ food purchasing include self-efficacy, conve-
nience, and availability. Many researchers have concluded that confidence in the ability
of the individual to control their behavior showed a positive relationship with purchase
intention [43,44]. Furthermore, perceived behavioral control has been associated with the
purchase intention of organic foods [45,46] and green products [47,48]. Consequently, the
more control an individual has over his or her action (e.g., fish consumption), the more
likely consumption will occur, which is formally stated as the following hypothesis:
Hypothesis 3 (H3). Perceived behavioral control (BC) is positively associated with intention to
(a) consume more fish in general and (b) consume more sustainably produced fish.
Despite the general usefulness of the TPB, studies continuously make efforts to im-
prove the usefulness and explanatory power of this theory by adding additional con-
structs [49,50]. The present study extends the TPB research model by incorporating food
product involvement and environmental awareness to explain fish consumption intentions.
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2.4. Moderating Effects of Food Products Involvement
On the basis of Laurent and Kapferer [51], Celsi and Olson [52] defined involvement
as a consumer’s overall subjective feeling of personal relevance. Involvement thus affects
whether a consumer is likely to be more active or passive before, during, and after the
consumption moment. Distinctions are made between different types of involvement,
i.e., situational and enduring involvement [53], involvement measures treating product
categories [54], product involvement, and purchase involvement [55]. In the remainder of
the present paper, the concept of involvement refers to food product involvement, since
the behavior of interest here is consumers’ intention to consume fish products.
Food product involvement affects the evaluation, importance, and choice of prod-
ucts [54]. In a seafood context, Verbeke and Vackier [23] show that food product involve-
ment has a positive relationship with individuals’ intention to consume fish. Involvement,
defined as “a person’s perceived relevance of the object based on inherent needs, values,
and interests” [54], therefore has an effect on consumer intentions and behavior [52]. The
positive relationship is based on product importance, greater commitment to brands [54,56],
and increased self-confidence in food preparation [26]. Carlucci et al. [26] therefore suggest
that involvement may explain seafood consumption and constitutes an avenue toward
more sustainable consumer practices. Olsen [25], who studied involvement at a product
category level related to seafood products, found involvement to have a moderating effect.
On the basis of these previous findings, this study hypothesizes a positive relationship
between product involvement and attitudes toward fish consumption. This means that the
more involved the consumer is with food, the more positive are his/her attitudes toward
eating fish. The aim of the current study is to understand the moderating effect of food
product involvement through the following hypothesis:
Hypothesis 4 (H4). Food product involvement moderates the relationship between attitudes
toward consuming fish and intention to (a) consume more fish in general and (b) consume more
sustainably produced fish. Consumers with higher food product involvement will be more inclined
to exhibit favorable intentions toward fish.
2.5. Moderating Effects of Environmental Awareness
Consumers may associate fish consumption with adverse environmental and social
consequences such as stock exploitation [57] and reduced biodiversity in the oceans from
fisheries [58]. Aquaculture has also been linked to negative externalities, such as invasive
species [59], degraded ecosystems, diminished water quality, and usage of wild fish species
as food for the aquaculture industry [60].
However, due to better food conversion rates, fish consumption has been shown
to be less harmful to the environment than for example traditional land-based livestock
farming [3]. Consumers who know this fact strive toward higher consumption rates of
fish [61]. Often, environmentally aware consumers have positive preferences for cultured
fish due to moderate greenhouse emissions [2,3] and land and fresh water consumption [3].
Environmental awareness is an important driver in fish consumption and pertains to the
extent to which consumers have knowledge of environmental issues and show their desire
or inclination to help solve these issues [62]. In an empirical application, Brécard et al. [63]
showed that consumers with high environmental awareness prefer sustainably produced
fish (e.g., certified by eco labels) to non-labeled fish. Mauracher et al. [27] stress that con-
sumer preferences may sometimes be ambivalent. The authors showed that 45% of their
sample were not interested in organic certification of fish, while 55% percent preferred
organically certified fish. Previous studies also stress the importance of environmental con-
cern and awareness in predicting environmentally oriented behavior [64,65]. As suggested
by Bamberg [17], an individual’s environmental awareness indirectly determines specific
behaviors. That means that an individual’s environmental awareness has an impact on
specific behaviors through situation-specific beliefs and attitudes. Since environmental
awareness is an important antecedent determining an individual’s eco-friendly consump-
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tion behaviors, i.e., to better understand consumers’ intentions to consume fish, their
environmental awareness will be considered as a moderator of the components of the TPB
model. Kushwah [66] found evidence supporting the moderating effect of environmental
consciousness on the relationship between consumer value and intentions for more sustain-
able food consumption. We argue that the level of consumers’ environmental awareness
and their acceptance of environmentally friendly products can indirectly influence their
attitudes toward and intentions to buy fish. We, therefore, outline the following hypothesis
related to the potential moderating effect of environmental awareness:
Hypothesis 5 (H5). Environmental awareness moderates the association between attitudes toward
consuming fish and intention to (a) consume more fish in general and (b) consume more sustainably
produced fish. Consumers with higher environmental awareness will be more inclined to exhibit
favorable intentions toward fish.
Figure 1 outlines the hypotheses and provides an overview of the research model. The ar-
rows describe relationships between the constructs, which will be subject to statistical testing.
Figure 1. Research model.
3. Materials and Methods
The study was carried out in Sweden, a forerunner in sustainable consumption and
environmentalism [28]. In a food context, labeled products have penetrated the market,
and 98% of Swedish consumers are aware of the major Swedish eco-label [67]. The trend
toward labeling continues to grow and so is sustainable consumption—roughly 60% state
that they tend to buy environmentally friendly products. Bosona and Gebresenbet [68] also
show that the consumer segment they labeled as “lifestyle of health and sustainability”
increased from 27% to 38% between 2005 and 2015.
3.1. Data Collection and Sample
The Laboratory of Opinion Research (LORE), an organization within the University of
Gothenburg, which specializes in data collection within social sciences and interdisciplinary
research, collected the data from “The Citizen Panel”. The panel is mainly used to analyze
interests and attitudes toward different subjects in Sweden. In total, the panel includes
more than 60,000 active participants on the basis of a probability sample stratified according
to age, gender, and education. In total, 3600 respondents were invited to participate in the
study, of which 2207 (61.3%) finalized the survey. A total of 233 responses were deleted
due to missing data, rendering a response rate of 54.8% (n = 1974). The sample consisted
of 47.7% females and 52.3% males. Age groups diverged slightly (±3%) from national
statistics. The detailed demographic characteristics of the sample are shown in Table 1.
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<30 y 9.9% 196
30–39 y 14.2% 281
40–49 y 16.9% 334
50–59 y 17.9% 354
60–69 y 23.0% 454
≥70 y 18.0% 355
Education
Primary/lower secondary school 5.0% 99
High school/vocational school 50.6% 998
University degree 44.4% 877
Monthly gross income
SEK < 16 k 18.7% 354
SEK 16–26 k 21.1% 404
SEK 26–30 k 11.8% 223
SEK 30–37 k 20.0% 379
SEK 37–55 k 21.6% 409
SEK > 55 k 6.8% 131
3.2. Measurements
We addressed intention to consume fish in general and consume more sustainably
produced fish by two 7-point scale single items: (1) “I plan to eat more fish in the coming
month” and (2) “I plan to eat more sustainably produced fish the coming month”, coded
from completely disagree (1) to completely agree (7). Attitudes toward fish consumption
were assessed on an overall level by using 3 integrated items in semantic differential
formats [11]. Respondents are presented with the sentence “Eating fish regularly is”, and
the bipolar adjectives were boring/exciting, unpleasant/pleasant, and unsatisfied/satisfied.
The construct of social norms was addressed to include significant others [42] and was
measured by 3 statements: “People who are important to me want me to eat fish regularly”,
“People who are important to me expect that I eat fish regularly”, and “People who are
important to me encourage me to eat fish regularly”. Perceived behavioral control was
measured by 3 items. These items assessed internal factors that may be inferred from the
performance of the act of consumption [42]. The following questions were asked: (a) “How
much personal control do you have over eating fish?”—ranging from no control (1) to
complete control (7); (b) “If I wanted to, I could easily eat fish as often as I wanted to”; and
(c) “For the most part, it’s up to me if I want to eat fish regularly”—with endpoints from
completely disagree (1) to completely agree (7). The combination of these items is frequently
used to assess the perceived behavioral control within consumer psychology and/or social
psychology [69] and food or nutrition behavior [25,70]. Involvement, operationalized
as food product involvement, was measured by 4 items using a 7-point scale: (1) “In
general, I have a great interest in food”; (2) “Food is very important to me”; (3) “Food
means a lot to me”; and (4) “Food is very relevant to me”. The items were based on
Lee and Yi [71], who constructed their items on the grounding of previous studies by
Beatty and Talpade [72]. Environmental awareness related to food was measured using
3 items reflecting identity [73] and the relevance of eco-labeling for decision-making [27]:
(1) “When shopping for food, I choose the most environmentally friendly alternative”; (2) “I
avoid food items with unnecessary packaging”; and (3) “If there is an environmentally
certified alternative, I choose it”. The items were coded from completely disagree (1) to
completely agree (7).
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Verbeke and Vackier [23] and Olsen [15] found age to be a significant predictor of
fish consumption. Older people are more prone to consume fish than younger people
are. Significant relationships were also found for age and attitudes [41] and age and
involvement. Furthermore, Verbeke and Vackier [23] note that women and high-income
groups are more prone to consume seafood than other consumers. Honkanen et al. [14]
found significant differences for women, social classes, and income groups with regard to
ambivalence and being concerned about wild fish. Kollmuss and Agyeman [74] and Van
Liere and Dunlap [75] support findings indicating that women and well-educated people
are more likely to pursue green consumption. Socio-demographic variables were therefore
included as control variables in our models.
3.3. Analytical Procedure
The research model was tested using IBM SPSS Statistics 25 and IBM SPSS Amos
25 Graphics. Confirmatory factor analysis (CFA) was applied to assess the reliability and
validity of the factors and measurement items [73]. The chi-squared statistic (χ2), the
normed chi-square (χ2/df ), the goodness of fit index (GFI), the comparative fit index (CFI),
and the root mean square error of approximation (RMSEA) were used to assess the model’s
fit [76–80]. Cronbach’s alpha and composite reliability were used to assess the reliability
of each construct. Convergent validity and discriminant validity were tested as proposed
by Kline [81].
4. Results
4.1. Reliability and Validity of the Measurements
A model was tested where attitudes, social norms, and PBC predicted intentions to
(1) eat more fish, and (2) eat more sustainably produced fish. The measurement model as
outlined in Table 2 was tested in terms of validity and reliability.











Social norms 0.93 0.83
Others want 0.86 47.58
Others expect 0.97 57.56
Others encourage 0.89 49.81
Perceived behavioral control 0.74 0.48
Personal control 0.74 30.35
If I wanted 0.68 27.95




Means a lot 0.95 56.11
Relevant 0.89 50.53
Awareness 0.84 0.65
Environmentally friendly alternative 0.91 47.61
Unnecessary packaging 0.61 28.74
Certified alternative 0.86 44.24
Intention to consume more fish (FI) 1.00 a Fixed - -
Intention to consume more sustainably
produced fish (SFI) 1.00
a Fixed - -
χ2 = 300.7; df = 116; p = 0.000; GFI = 0.983; CFI = 0.991; RMSEA = 0.028. a = Standardized error is fixed to 0.
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A confirmatory factor analysis (CFA) based on 18 variables was conducted. On the ba-
sis of Jöreskog and Sörbom [82], we found all items to be significant with satisfactory factor
loadings (above 0.50). The model fit the data well (χ2 = 300.7; df = 116; p = 0.000; GFI = 0.983;
CFI = 0.991; RMSEA = 0.028) [77]. The statistics supported the one-dimensionality of the
constructs (CFI ≥ 0.90) [81]. Two different measures of internal consistency or reliability
were computed. First, all composite reliabilities were 0.74 or higher, which indicated a
degree of internal consistency among the measures that were above the recommended
level of 0.60 [79]. Second, except that AVE for PBC was slightly below the target level (0.48),
the average variances extracted of most construct measurements were much higher than
the suggested level of 0.50.
The results in Table 3 show that all intercorrelations between the constructs were
significant and lower than 0.43. The discriminant validity of the constructs was tested
using the approach suggested by Fornell and Larcker [80]. No squared correlation of
the constructs exceeded the square root of the average variance extracted (AVE) from
the constructs. We also checked for potential common method bias by using a common
method factor approach [83]. The fit of the CFA model with the common method factor was
slightly improved (χ2 = 211.1; df = 99; p = 0.000; RMSEA = 0.024; GFI = 0.988; CFI = 0.995)
compared with one of the basic measurement CFA models (χ2 = 300.7; df = 116; p = 0.000;
RMSEA = 0.028; GFI = 0.983; CFI = 0.991). However, the factor loadings of the common
method factor were all below 0.30, and the intercorrelations between the constructs were
almost unchanged (see Table 3). The results indicate that the common method bias was not
problematic. In summary, the measures of the proposed constructs achieved satisfactory
reliability and validity.
Table 3. Construct means, standard deviations, and correlations.
Constructs Mean SD
Correlations
Basic Model Common Method Variance Model
1 2 3 4 5 6 7 1 2 3 4 5 6 7
1. Attitudes 5.48 1.16 0.83 -
2. Norms 3.39 1.12 0.18 0.91 0.19 -
3. PBC 5.87 1.22 0.16 0.04 ns 0.69 0.15 0.04 ns -
4. Involvement 4.79 1.49 0.21 0.09 0.16 0.90 0.20 0.11 0.14 -
5. Awareness 4.29 1.51 0.10 0.14 0.09 0.28 0.81 0.09 0.16 0.09 0.23 -
6. FI 4.76 1.73 0.31 0.21 0.02 ns 0.08 0.04 ns - 0.32 0.21 0.01 ns 0.08 0.03 ns -
7. SFI 4.71 1.77 0.16 0.10 0.07 0.18 0.43 0.30 - 0.15 0.11 0.06 0.16 0.41 0.30 -




Notes. All correlations are at p < 0.001; FI: intention to consume more fish; SFI: intention to consume more sustainably produced fish. The
bold values in the main diagonal line are the mean root squared of variances extracted of the constructs. ns = non-significant.
4.2. Testing the Proposed Model
Having obtained a satisfactory measurement model, we took the next analytical step
of testing the direct effect of attitudes, social norms, and PBC and the moderating effect
of environmental awareness and involvement on (1) intentions to consume more fish
(2) and intentions to consume more sustainably produced fish. Besides the effects of
involvement and awareness, individual characteristics (gender, income, education, and
age) were included in the model as control variables. We adopted the two-step estimation
approach developed by Ping [84] to test the moderator effects. The analytical results in
Table 4 show a good fit of the estimated model with the data (χ2 = 621.4; df = 217; p = 0.000;
RMSEA = 0.031; GFI = 0.974; CFI = 0.982).
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Test (df = 1)
Estimates t-Values Estimates t-Values Values p
Direct effects
Attitudes 0.29 11.79 ** 0.12 4.98 ** 48.64 0.000
Norms 0.17 7.42 ** 0.03 1.31 28.44 0.000
PBC −0.04 −1.47 0.01 0.51 3.05 0.081
Moderating effects
Involvement × Attitudes −0.06 −2.71 * −0.05 −2.33 * 0.07 0.791
Awareness × Attitudes −0.02 −0.95 −0.06 −2.95 * 5.03 0.025
Controlled effect
Involvement 0.03 1.36 0.03 1.23
Awareness −0.05 −1.19 0.39 16.13 **
Gender −0.10 −4.56 ** −0.06 −2.79 *
Age −0.06 −2.84 * −0.03 −1.49
Income 0.03 1.18 0.01 0.50
Education −0.02 −0.77 −0.04 −1.64
Notes. ** p < 0.001; * p < 0.01; χ2 = 621.4; df = 217; p = 0.000; RMSEA = 0.031; GFI = 0.974; CFI = 0.982.
In terms of direct effects, the test results indicated a positive impact of attitudes on
intention to consume more fish (β = 0.29, t = 11.79, p < 0.001) and intention to consume more
sustainably produced fish (β = 0.12, t = 4.98 p < 0.001). Social norms had a significantly
positive effect on intention to consume more fish (β = 0.17, t = 7.42, p < 0.001) but a non-
significant effect on intention to consume more sustainably produced fish (β = 0.03, t = 1.31,
p > 0.10). Surprisingly, perceived behavioral control had no effect on intention to consume
more fish (β = −0.04, t = −1.47, p > 0.10) and intention to consume more sustainably
produced fish (β = 0.01, t = 0.51, p > 0.10).
Interestingly, food product involvement negatively moderated the effect of attitudes
on both intention to consume more fish (β = -0.06, t = −2.71, p < 0.01) and intention to
consume more sustainably produced fish (β = −0.05, t = −2.33, p < 0.01). Environmental
awareness also negatively moderated the effect of attitudes on intention to consume more
sustainably produced fish (β = −0.06, t = −2.95, p < 0.01) but not on intention to consume
more fish (β = −0.02, t = −0.95, p > 0.10).
Although we did not hypothesize the relative importance of attitudes, social norms,
perceived behavioral control, and the two moderator effects of food product involvement
and environmental awareness on the intention to consume more fish versus more sustain-
ably produced fish, exploring whether these relative effects are different is expected to
provide deeper insight. Therefore, we conducted an overall chi-squared difference test
for all hypothesized direct and moderating effects. Here, a model that imposed equality
constraints on all hypothesized effects for both intentions to consume more fish and more
sustainably produced fish was compared with the general non-restricted model (i.e., the
proposed model). In the second step, we tested the null hypothesis that there was no differ-
ence in the direct effects of attitudes, social norms, perceived behavioral control, and the
two moderator effects. With five more degrees of freedom (df = 5), the restricted model ex-
hibited a significant chi-squared difference at p < 0.001 (χ2 = 96.58) from the non-restricted
model. Next, we analyzed the specific direct and moderator effects by examining each
path pair of the hypothesized effects on intention to consume more fish versus intention to
consume more sustainably produced fish. Concerning the findings presented in Table 4,
we found that attitudes (χ2 = 48.64; p < 0.001) and social norms (χ2 = 28.44; p < 0.001)
influenced differently. Perceived behavioral control (χ2 = 3.05; p > 0.05) did not differently
affect the intention to consume more fish versus more sustainably produced fish. While the
moderator effect of involvement was not different (χ2 = 0.07; p > 0.05), the moderator effect
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of environmental awareness was significantly different between intention to consume more
fish and intention to consume more sustainably produced fish (χ2 = 5.03; p < 0.05).
5. Discussion
The purpose of this study was to contribute concerning insights on drivers of consumer
behavior with regards to sustainable fish consumption in Sweden, using the TPB conceptual
framework. A version of the TPB framework including attitudes, perceived behavioral
control, and social norms were extended by incorporating food product involvement
and environmental awareness as moderators of the relationship between attitudes and
intentions to consume fish in general and more sustainable fish especially.
The results support the application of TPB to explain fish consumption in a Swedish
context. The effect from attitudes to intentions is in line with previous research [9,85],
thus supporting H1a and H1b. Social norms also turned out to be a significant predictor
of intention to consume more fish in general, but not for the intention to consume more
sustainably produced fish, supporting H2a and rejecting H2b. The effect of social norms on
intention was weaker than attitudes, however, which is consistent with studies on intention
to eat healthy food [40,86] and several other behaviors [29]. Chen and Tung [87] and Chen
and Peng [88] indicate that “significant others” are important in consumer decision-making,
arguably also regarding fish—more so when it comes to consuming fish in general than
consuming sustainably produced fish. We speculate that the reason for this may be that
consumers are influenced by significant others to eat fish in general. When it comes to the
consumption of sustainably produced fish, we did not see this effect because sustainable
consumption is intrinsically motivated rather than extrinsically motivated [89].
Contrary to previous research [9,87], this study found no significant effect from PBC
on intentions to consume fish in general and more sustainable fish especially, rejecting
H3a and H3b. This indicates that varying levels of finding, acquiring, and consuming fish
in Sweden does not affect intentions to consume fish and/or sustainable fish. A possible
explanation may be that the products are perceived to have high availability, affordability,
and familiarity in relation to the product [90].
Although consumption of fish in general and sustainably produced fish in particular
offers great potential environmental benefits, the food product involved and environmen-
tally aware consumers seem reluctant to eat more fish even if they have positive attitudes
toward fish in general, rejecting H4 and H5. It seems that attempts to create food product
involvement and environmental awareness among consumers may have the opposite
effect than what conventional wisdom and much of the research on fish consumption
indicates. Richter et al. [7] found a similar boomerang effect. In their study, the descriptive
norm interventions (i.e., sustainability labeling interventions in Norwegian and German
supermarkets) did not have the intended effect on the proportion of sustainability-labeled
seafood sold. Only a negative (boomerang) effect was found for the employed descriptive
norm interventions. The success of more sustainable consumption of food in general and
seafood in particular requires widespread consumer adoption of such products. Although
a shift toward more sustainable food consumption has many benefits, our study shows
that consumers are averse to change their behavior.
Both food product involvement and environmental awareness presuppose that the
consumer possesses knowledge and information about the specific topic. Maheswaran
and Meyers-Levy [91] suggest that the framing effects of information are moderated by
subjects’ involvement with the framed information. The significant negative effect on
intention indicates that increasing levels of environmental awareness render lower levels
of sustainable produced fish consumption. Taken together, these findings are important
because they indicate that increasing levels of environmental awareness also pose demands
on fish products. If fish products are not perceived to be sustainable, then fish consumption
is likely to decrease even though consumers have positive attitudes toward fish. The
reason is probably that fish in general is not perceived by Swedish consumers to be
environmentally sustainable [92].
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The interaction effect of involvement on attitudes toward intention to consume fish
in general and sustainable fish especially was also significantly negative. This can be
interpreted as being due consumers with negative attitudes toward fish, but who are highly
involved in food products, intending to consume more fish in general and sustainably
produced fish in particular. On the other hand, consumers with positive attitudes toward
fish and who are highly involved in food products intend to consume less fish in general and
sustainably produced fish in particular. This boomerang effect has also been found in other
types of persuasive contexts. Therefore, we speculate that efforts to involve consumers
with strongly positive attitudes toward fish may decrease consumers’ intention to eat more
fish. On the other hand, recognizing that some consumers have negative attitudes toward
fish, food product involvement can compensate for negative attitudes. Hence, our study
provides new insights into the moderating role of both environmental awareness and food
product involvement on the relationship between attitudes and intention to consume fish,
at least in a Swedish context.
The effects of control variables support the existing research, especially regarding
gender differences. Women are more likely to consume fish but are also more inclined
toward environmentally sustainable consumption.
6. Conclusions
Considerable research points out increasing fish consumption to be one strategy
toward reducing the negative environmental effects from food. Increased levels of fish
consumption are desirable. This study contributes to the academic research on sustainable
consumer behavior by describing what factors explain individuals’ fish consumption.
The results indicate that individuals’ attitudes toward fish and social norms are the main
explanatory variables of fish consumption. This means that policies and actions to improve,
e.g., the image and perception of fish are promising avenues to increase individuals’
consumption of fish. However, at least in a Swedish context, it turns out that food product
involvement and environmental awareness moderate the relationship between attitudes
toward fish and the intention to eat more sustainably produced fish. The interaction
effect is negative. Similar to studies in other empirical contexts, we refer to this effect as a
boomerang effect. This study is among the first to report this effect in the context of attitudes
toward and intention to consume sustainably produced fish. Experimental applications
aiming to describe the effect more precisely need to be conducted. Furthermore, future
research should study if this effect is unique for the Swedish context or if similar effects are
also existent in other contexts.
From a marketing perspective, the results underline the difficulty in increasing sus-
tainable food consumption in general and fish consumption in particular. The non-linear
relationship i.e., boomerang effect of involvement and environmental awareness with
consumption means that (potential) consumers cannot be approached with the same mes-
sages. The results indicate that companies and public organizations need to adopt different
strategies depending on whether they want to market and sell regular fish or sustainably
produced fish consumers with varying levels of involvement and environmental aware-
ness. National strategies in Sweden and around Europe exist to increase fish consumption
in general, for health reasons and as a means to substitute red meat consumption. The
moderating effects of involvement and environmental awareness emphasized that these
strategies need to be well adapted and persuasive. Particularly well-informed consumers
do not allow themselves to be “fooled” by non-factual marketing tactics. On the other hand,
it is also important to educate consumers so that they do not base their choices on myths
about fishing, for example, and its sustainability, which is not based on facts. Involvement
and environmental awareness were measured through self-assessment in this study. Future
studies should extend the findings by comparing the results with the effects of related and
complementary concepts such as objective and subjective knowledge. One of the main
limitations is the reliance on intentions measured by single items instead of actual behavior.
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Intentions and actual behavior may differ [93]. Future research should also include actual
consumption behavior to reduce the potential gap between intention and behavior.
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